Photocleavable linkage between genotype and phenotype for rapid and efficient recovery of nucleic acids encoding affinity-selected proteins.
In vitro display technologies, such as mRNA display and DNA display are powerful tools to screen peptides and proteins with desired functions from combinatorial libraries in the fields of directed protein evolution and proteomics. When screening combinatorial libraries of polypeptides (phenotype), each of which is displayed on its gene (genotype), the problem remains, how best to recover the genotype moiety whose phenotype moiety has bound to the desired target. Here, we describe the use of a photocleavable 2-nitrobenzyl linker between genotype (DNA or mRNA) and phenotype (protein) in our DNA and mRNA display systems. This technique allows rapid and efficient recovery of selected nucleic acids by simple UV irradiation at 4 degrees C for 15 min. Further, we confirmed that the photocleavable DNA display and mRNA display systems are useful for in vitro selection of epitope peptides, recombinant antibodies, and drug-receptor interactions. Thus, these improved methods should be useful in therapeutics and diagnostics, e.g., for screening high-affinity binders, such as enzyme inhibitors and recombinant antibodies from random peptide and antibody libraries, as well as for screening drug-protein interactions from cDNA libraries.